I. INTRODUCTION
For many decades there has been an electricity system with generation from large centralized power plants. The main advantages of these conventional power generation plants are the price and the controllability of their output. The main disadvantages are the future availability of their primary energy sources (natural gas, coal, oil) and their environmental consequences. Therefore in the last decades there has been an increase in the development and use of renewable energy sources. The connection of the new types of generation is often through power electronics. Regulations set requirements on the power quality in the network, whose indicators have to be within specified limits. Some of the problems are:
• Distributed generation can increase the slow voltage variations in the network.
• Electronic equipment increases the harmonic current injections in the network, resulting in higher harmonic voltages.
• Dips are influenced by the protection philosophy of the renewable energy sources.
• Selective switching can have negative impact on dips.
The use of dispersed generation could on the other hand improve the quality of the service, but additional control and protection strategies are needed to take full advantage of distributed generation. The session starts with an overview on power quality requirements and addresses the aspects of costs of inadequate power quality. Insufficient compatibility may result in stoppage of the production activity, equipment malfunction or incorrect operation. Equipment may also operate outside its normal functionality at reduced efficiency or in such a way that its operating life is reduced. The situation is further complicated by the fact that many PQ issues are caused by the operation (or miss-operation) of end-use equipment that is connected to the network. Better certification of such equipment will be discussed. Harmonic and interharmonic distortion in the network because of for instance a wind park and how much harmonics can be expected in future low voltage networks and how this is influenced by harmonic load conditions is the next topic in the session.
The session ends with presentations on ancillary services of grid inverters and the need to supervise the new types of distributed generation. 
2) Abstract
Electricity has the increasing role in energy supply chain. Electricity supply has to satisfy user requirements also in quality terms and good compatibility is necessary, including supply voltage level, voltage stability, waveform distortion due to harmonics and interharmonics, voltage unbalance but also long and short-term availability of the supply.
One social concern is to keep electricity prices low enough not to slow down economic growth. At the same time electricity has to be increasingly green and functional. There is a risk that the quality of supply may deteriorate.
Cost of insufficient quality may result in stoppage of the production, equipment malfunction, incorrect or reduced rate operation or equipment lifetime reduction. These costs has to be properly assessed to help in selection of preventing measures. These cost are also necessary to set up regulatory measures. The regulation incentive or penalty has to balance the cost of problems mitigation versus cost of consequences in as much as possible social dimension. PQ contracts should work in similar way but are limited to particular consumers for whom such balance is easier to quantify and integrate with risk assessment.
The power quality cost evaluation methods, historical examples and application of results will be presented in the paper.
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2) Abstract
This paper describes the German regulation on the integration of dispersed power generation into the medium and high voltage grid in terms of the latest grid codes. A special consideration is given to the advanced requirement on frequency control and dynamic voltage support.. An overview on the status quo of certification regulations and implementation approaches in selected countries both on single WEC types and on wind farms is provided. Furthermore, the model validation and subsequent certification procedure FGH Certification Office has developed and applied to first wind farm certifications will be presented. A focus will be given to the validation of the WEC model and the simulation of the wind farm's LVRT behaviour.
Finally, potentials for harmonisation of the certification and, subsequently, on the underlying testing and validation schemes will be sketched.
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2) Abstract
Modern household customers use many power electronic based devices for their daily usage. Those devices emit harmonic current pollution in the network and eventually increase harmonic voltage distortion level in the power system. When the supply voltage is distorted, the devices produce even more harmonic currents and pollute the network.
In this paper, a number of household devices are measured in the laboratory to find out their harmonic current spectrums for clean as well as polluted grid conditions. Those harmonic spectrums are later used in the simulation. Next, three house models are made with different combinations of above measured devices and simulations are done to estimate total harmonic current distortion levels at the point of connection (POC) of each house. Moreover, each of these house models is also individually tested in the laboratory to find out the harmonic current spectrum at the POC of a house.
Further, harmonic simulation is done on a typical low voltage network in which several household customers are connected, using the measured harmonic spectrums. Harmonic current emission levels at different points of the network are noted. The simulation results are verified with practical field measurements. This analysis gives an overview of harmonic current emission level in a typical low voltage network. Furthermore, based on the simulation results, a suggestion is given to improve the existing standards on harmonics.
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2) Abstract
This paper discusses two aspects of the impact of windparks on the waveform distortion in the power system: emission and resonances. The paper gives a general overview of the emission and shows measurements results from a small but modern windpark connected to a 10-kV feeder.
The paper also gives a general overview of harmonic resonances associated with windparks and illustrates this by means of two numerical examples. Important conclusions from this paper are that harmonic resonances are more likely to be a concern that the emission from windparks, and that the interharmonic emission is more prominent than with existing installations.
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2) Abstract
The number of installed distributed generation (DG) in residential areas rapidly increases, specifically in the form of photovoltaics (PV), causing some undesired side effects such as voltage rise. Overvoltage can damage critical loads, but is also disadvantageous for the owner because inverters switch off in case of overvoltage, resulting in output loss.
Since grid connected inverters essentially exhibit nonlinear behavior, harmonic interactions between large numbers of DG systems and the distribution network may occur. Also nonlinear loads inject harmonic currents and induce increased voltage drops over both phase and neutral conductors. This extra supply voltage drop can lead to an even more pronounced production loss of grid coupled inverters.
This contribution gives some guidelines for the maximum power acceptance in a residential grid and the estimation of PV production losses due to overvoltage and discusses the influence of harmonic voltage drops.
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2) Abstract
This paper focuses on two power quality effects that are noticed with power electronic appliances. One effect is a subharmonic oscillation due to the negative differential impedance of constant power loads and the other one a harmonic oscillation by inverters for photo voltaic systems due to a high parallel capacitance and a negative absolute impedance.
This paper focuses on both effects and proposes counter measures to control these effects. For the sub-harmonic oscillatory voltages due to appliances with negative differential impedances, a solution can be found in the voltage control systems of the network power generators. For harmonic oscillations due to photo voltaic inverters, an ancillary service for these inverters is discussed.
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2) Abstract
In this paper the meaning of the term "ancillary services" applies to all additional functions of converters, connected to the supply network, beyond their basic task, i.e. transferring active power/energy in the form suitable to be converted into other forms of energy, adequate for intended purposes.
No limits have been set on the converter power (from kWs to MWs), or on the voltage level at which they are connected to the supply network, both the single-phase and three-phase. The only condition is their co-operation with AC power networks.
For the purposes of this paper the converter is considered to be a black box connected to the power system. The objective is to define; (a) new tasks, resulting from the needs of energy sources, transmission and distribution systems operators and end users, which designers of converter can/should undertake and (b) the standardization gap with respect to the converters that perform ancillary services.
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2) Abstract
As renewable electricity generation is increasing, several concerns are addressed by the Transmission System Operators (TSO) towards the management and the security of the electrical grid. This paper reviews solutions to ease the integration of renewable energy in the electrical systems through enhanced supervision of renewable generation as well as utilisation of short term or medium term storage system. Amount these solutions, supervision and storage allow to smooth output power, avoid congestion and participate in primary frequency control. Dynamic power system simulations are shown to illustrate the efficiency of the supervision methods.
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